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ABSTRACT : PURPOSE: To obtain a new bismuth salt of a carbostyril derivative capable of exhibiting 

excellent antibacterial effect on Helicobacter pylori and useful for curing ulcer or 
inflammation of a digestive organ. 



CONSTITUTION: This salt is produced from a carbostyril derivative of formula I 
(R 1 is an amino-substituted lower alkyl; R 2 is a halogen; an 

aminopropionic acid substituent is at 3- or 4-position; the broken line is a single bond or a 
double bond) and a carboxylic acid bismuth complex, or from a carbostyril derivative of 
formula II, a carboxylic acid bismuth complex and a diamine derivative of formula III (A is a 
lower alkylene; R 3 to R 6 are each H, a lower alkyl, etc.) or a 
piperazine derivative of formula IV (R 7 and R 7 ' are each H or a 
lower alkyl). An example of the carboxylic acid bismuth complex is 2-(4- 
chlorobenzoylamino)-3-(2-quinolon-4-yi) propionic acid.2-hydroxy-1 ,2,3- 
propanetricarboxylate bismuth(3+) complex. Further,the above bismuth salt is produced 
by reacting a compound of formula I with an ammonium salt of a carboxylic acid bismuth 
complex. 
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y->*ii«3-tf\ h wtcAfti o o°ccd^--^ io 

2 -(4 - ^an^//>(jb7 5 -/) - 3 - (2 y 

x*jWi*?\rt, - 2 -fc Kp*->- 1,2,3- 

:/pm*> h »;#;i/3#*^u- htr*^x(3+) 
y >&z: ftfois^A 

y')\,\2^- v ?F - 6 8 

^^y^nw^h y *a 

jj<y t^ji/trny K> 

lea^^yii/fiKK^ k y ^a 
<rr y >^ ^* > y a 

x £ y — ;b 

[ o o 3 2 ] *»wik-&«, &*>Wi* y 

>«~2;;i>t"5A, ^";i/P^^^F-6 8teJ:^^^y 30 

mob? b ^a^t^ _htetg^j£No. 6 o 

■y^X1 5 00fe4;^60 0 0 *^T^3-^tt*« 

*-«ctt : f3WKjaStlS*'C«^*«B»S. No. 10 
**y->*ffl»3-ti\ h WGcAtil 0 0°C<D*-7 
>ri 2-1 4^ra%«6-rS„ KM^Na 16^ 

^y->r^sc\ e«5-5y^nf»^ h y ^a&J;^ 
^^xry>^v^^^»?A5rfti^^u, rraswr 40 

[003 3] 1 

2- (4-^PP^>^;V7^^) -3- (2 - + y 
p>-4-^;U) 7'Pb^>i5 Oq*y £y-;U2 y 50 
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[0 0 3 1 ] 



1 5 0q 
1 -0q 
3 3 .5 q 
70.0q 

3 0 .0 q 
1 5 .0q 
1 5 .0q 

4 .5q 

4 5 .0q 
3 0 .0 q 

3 .0 q 
3 .0 q 



fc@f*5:6 0°Cm^^JE^gLT, 4 2q<7>2-(4- 

^aa^>7-fJi/7 5 y)-3-(2- + yu>-4-^ 

Jl/):/Pfc**>®T>*x^A&£f#£ 0 m.p. 1 8 5 e C 

1 H-NMR(DMSO-d,)6^ppm: 11.6ClH,br 
s), 8 .4 9(1 H ,d. J = 7 .7 Hz). 7.92(lH,d t 
J = 7.5Hz), 7.92C2H,d f J = 8.8Hz), 7.4 
-7.6(3H,m), 7 .2 9(1 H t d,J =7 .5Hz), 7. 
1 9 (1 H ,t, J = 7 .5Hz), 6.40(lH,s), 2.5 

— 4 .7(7H f m)o 
[0 0 34] ###J 2 

2-t + 1 ,2 ,3 -^P^'> h y # U 

- h tTX^X(3 + )£§f*3 4. 5 5g**5 0 OmlGCSB 

25 0 ralSiJD**. W«^o/ciC 

?&S8t>T»6n/c@tt£6 0°CC2 HM*ffi*a»L/T, 
3 6q02-t KP + ->- 1 ,2 ,3-yp'Oh y*MU 
^^U-ht^7X (3+) ^ttT^^A&Srff 
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[0 03 5] #^M3 

N ,N -isJ^-frX-Z S—)VT * >3 0ml&C2 - ( 4 - 
i;pp^>^Jl/7^) -3- (2 - + yo>-4 - 
>f;l/) ^Pt' ^t/X*7^3 .Og£JJU*, 90 
°Cr3^ffl«^-r-5o J5Jfr$£tei|JU, *1 OOml^rflD 

> 2 0 0 ml CC*»S -tt , ttfltftffckK: "C»»». itt*^ 

m&ZiTlz b^ b VJmWtSROX* 2.4 2qCD2- 10 

-3- ( 2 -t^P> 

-A- AM 7'Pb'*>S 

x*f^*»S 8 fcfittS. m.p. 1 9 2.3-1 96. 

O'C 

1 H - NMR (C D C 1 3 ) S ppm: 1 1.12(1 H.brs), 
7 .9 3(1 H,d, J = 7 .7 Hz), 7.2-7.8(6H, 
m), 6 .9 4(1 H,d, J = 7 .7 Hz), 6.57(1H, 
s), 5 .1— 5 .3(1 H,m), 4 . 1 —4 .4 (2 H ,m), 
3 .4 8(1 H,d, J = 6 .5 Hz), 2 . 5 1 ( 1 H ,t, J = 
5 . 6 Hz), 2 .2 2 (6 H ,s) 0 20 
[0 03 6 ] #*FU4 

-f^TBteSir, 1 .32q(D2- (4 -^PPO 
^Jb7^) -3- (2 ~~*SU>-4 ~ AM 

4 9 ififi^o m.p. 1 8 5.0-1 8 8.5'a 
l H-NMR(CDCl 3 )Sppm: 7 .9 3 (1 H ,d, J = 7 . 
7 Hz), 6.8-7.8(7H,mX 6.5 6(lH,s), 5. 30 
1~5 .3 (1 H,m), 4 .0^4 .3 (2 H,m), 3.3 — 
3.6(2H,m), 2 .0-2 .3 (2 H,m), 2 . 1 5 (6 H , 
s), 1 .6 — 1 .9 (2 H ,m) 0 

[0037] mmm 1 

2 -b KP+v'- 1,2,3 -r/P/O b 1/ fcJl^K+^U 
-ht^7^ (3 + ) |gteT>*r^Aifi3 7 7 .6mq 

SfltWFK T^h^*^ (2-tFP+!/^ae;W x 

fl/>y7^>0 .2 5 6 ml £^3-, 36JC^^/-;I/ 
2 5m1tCja^ifi*ffll>T^fS3l*/t2 - 40 
>7^I/7^) -3- (2 -^/n>-4-^b) :/ 
DW>i7>^"?AS3 4 2 .9mq*jHJ;i6 0 1 0 

7 6 5mg©2- (4-^na^>^;b7^ 

>0 -3- (2 - + ^n>-4 ^att>l!' 

2-b Ka^>- 1,2,3 -zf\2rt> h yW+Vl/ 
-hbXv* (3 + ) N,N,N\N'-7*h^* 50 
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x (2-b Fn+^7'af;l/) i?l/>y75>fi 

(1:1:1) £f#£ D 
1 9 4.0°C <^fe,£> 

1 H-NMR(DMSO-d 6 )^ppm: 8.58(lH,d,J 
= 8.3Hz), 7 .9 0(1 H,d,J =7 .7Hz), 7.8 0 
(2 H ,d, J = 8 . 5 Hz), 7.5 l(2H,d,J=8.5H 
z), 7 .4 8(1 H f t, J = 7 .7 Hz), 7.29(lH,d, 
J = 7.7Hz), 7 .2 1 (1 H f t, J = 7 .7 Hz), 6.4 
l(lH,s), 4.4-4.7(1 H,m), 2.1-3.8(2 
9 H ,m), 0.7 — 1 .3(1 2 H ,m), 

[0038] %mm2 

2-b kp*^- l ,2,3- y*v^> b y #;W^> u 

-Fb'X^X (3 + ) IgftT^-^ZJSl q5:7K4 0m 

x^U>2^T 5 >0 .9 0 8ml*5cfca f ^^^->rU4 0ml 
CC*»3-B-fc2- (4-^an^>!/>f;l/7^) -3 

- (2- + /P>-4 - A)l) 7 , Pb , t>l7>^') 
At0.9 0 8 3p^M^ o lO^HfWm «fiK«?* 
ffiT»»U f#6n/cgliS^7k8 0ml£m, ffiHTr 

^;bx--r;l/£flnx. h y ^ h LT£j£^£i©K 
U 5 0°Cri^^|g^Ur, 1 .7 3q(7)2- (4-^P 

a-^>VW;l/T 5 ^ ) -3- ( 2 - + >/p>- 4 - A 
)\,) ^PM>i - 2- b FP + i/- 1 ,2 ,3-:/P^ 
>h y^Jt/tf^U- hb'XvX (3+) ISft:- N.N, 
N'.N'-f F7^Wi^U>^75 >*fi (1:1: 
1) 

1 9 8 ,0°C 

1 H-NMR(DMSO-d 6 )6'ppm: 8.60(lH,d,J 
= 8.3Hz), 7 .9 1 (1 H,d,J =7 .7Hz), 7.8 1 
(2H,d,J =8 .5Hz), 7 .4-7 .6 (3 H ,m), 7.2 
8(1 H,d,J =7 .7Hz), 7.2 1(1 H.t.J = 7.7 
Hz), 6.42(lH,s), 4 .5-4.7(1 H.m), 2.1 

— 2 .8(2 5H,m)o 

I R (KB Dan' 1 : 1655, 1597, 1 389 9 
[0 0 3 91 ^^3 

L- < + ) -2,3-^bFP + ^>^x-Fb 

(3+) «»*#«W2 ira«cc«aiorf#6n 

3L- (+) - 2,3-^bFP + ^^^x-h 
(3 + ) ti^T>^x^Aift 1 .2 5g£ffll>, 
S8»«2tra«K:i/r, 1.92q02 - (4-^PP< 

-3- (2 -*-/P>-4 
Db't>l-L- ( + ) - 2 ,3 -yt Fp^>7'^> 
^tx-F^77 (3 + ) Mtf • N.N.N'.N'-f 
h7y?JM?U>^7^>fi (1:1:1) 
20 7 .0°C (g&M) 

1 H-NMR(DMSO-d & )^ppm: 8.54(lH,d,J 
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= 7. 9Hz), 7 .9 1 (1 H ,d, J = 8 .0 Hz), 7.80 
(2 H ,d,J =8 .3 Hz), 7 .6-7 .4(3H,m), 7.2 
9 (1 H ,d, J = 8 .0 Hz), 7 .2 0 (1 H,t, J = 8 .0 
Hz), 6.41(lH,s), 5 .3-5 . 1 (1 2 H ,m), 2. 
6-2 .4(6H,m), 2.28(12H,s) 
[0 04 0] SfejfeflH- 1 2 

(4) 2- (4^PO^>^^7^) -3- (2 
-*yp>-4->Ot/) 7'Pf2r>S • 2 - b Fnty 
- 1 ,2 ,3 h Vttfrtf^t/l*- h b7 7^ 

(3+) N,N,N',N'-^h^^^^^^U> 
^7^>i(l:l:l) 

1 9 2 .0°C (^fe£) 

"H-NMRCDMSO-d^Sppxn: 8.28(lH t d,J 
= 8Hz), 7 .9 5(1 H.d.J = 7 .6Hz) k 7.79(2 
H,d,J = 8 .6Hz), 7 . 1 -7 .6 (5 H,rrD, 6.38 
(lH,s), 2.1-4.7(24H,m) B 
[0 04 1] (5) 2- (4-^PP<>W7a 

y) -3- (2-fyp>-4->f;W ^nw^- 

2-b Ktt^>- 1 ,2 ,3 -:/P/0 V 
-ht^7^ (3 + ) N.N.N'.N'-f 

^ji/h »;y^u>^r ^ >^ ( 1 :i : 1 ) 

2 0 0 .0°C <Xfij£) 

l H-NMR(DMSO-d 6 )£ppm: 8 . 6 3 ( 1 H ,d, J 
= 8.4Hz), 7 .8 9 (1 H,d,J = 7 .9 Hz), 7.81 
(2H,d,J =8 .6 Hz), 7 . 1 5— 7 .6 5 (5H f m), 
6.42(lH,s), 4 .5-4 .7 (1 H ,m), 2.1-4. 
2Cl3H p m), 2.3 6(12H,s), 1.6-1.9(2 
H ,m) 0 

[0 042] (6) 2 - (4-^PP<>W7^ 
S) -3- (2-t^P>-4->f^) ^OW>K' 

2-b Fn^>- 1,2,3 -r^n^> h y*7;M^>u 

-ht'^7X (3 + ) l§# • N.N.N'.N'-f 

h7y^l/>^7 S >*S (1:1:1) 
2 0 5 .0°C 

1 H-NMR(DMSO-d e )^ppm: 8.61(lH,d,J 
= 8Hz), 7 .9 0(1 H,d,J = 7 .7Hz), 7.81(2 
H ,d, J = 8 . 6 Hz), 7 . 1 5-7 .6 (5 H ,m), 6.4 
l(lH,s), 4 .5 5-4 .7 (1 H,m), 2.2-4.2 
(13H.ni), 2.38(12H,s), 1.4— 1.6(4H, 
m) 0 

[0043] (7) 2 - (4-^nn<>^;l/75 

y) -3- (2 -*^n>-4 ->OV) ^oW>B' 

2-b Knti/- 1,2,3 -:7P/0 h 'J^^>U 
-ht77X (3 + ) N.N.N'.N'-rh^^ 
^Jl/^*1ty*U>^T5 >*S (1:1:1) 
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2 0 7 .0°C (^gL£) 

1 H-NMR(DMSO-d 6 )5'ppm: 8.58(lH,d,J 
= 8Hz), 7 .9 0 (1 H,d, J - 8 .0 Hz), 7.81C2 
H ,d, J = 8 . 6 Hz), 7 . 1 -7 .6 5 (5H ,m), 6.4 
2(lH,s), 4 .5-4 .7 (1 H ,m), 2.2—4.2(1 
3H,m), 2.40(12H,s), 1.15 — 1.6(8H, 
m) Q 

[0044] (8) 2 - (4-^na<>7>f;b7^ 

10 y) -3- (2-t^P>-4-W^Pk , t>i- 
2-b KP + ^- 1 ,2 ,3 -y'a^y h 

- hb^vx (3 + ) £g{* • 1 ,4-^^^tX7>> 

>tt < 1 : 1 : 1 ) 

1 9 7 .0°C (^fej£> 

1 H-NMR(DMSO-d 6 )6'ppm: 8.66(lH,d,J 
= 8.5Hz), 7 .90(1 H,d,J = 7 .6Hz), 7.8 1 
(2 H ,d, J = 8 .6 Hz), 7 . 1 5— 7 .6 (5 H,m), 6. 
42(lH f s), 4.55-4.7(lH,m), 2.1-4.1 
20 (1 7H ,m), 2 .2 0 (6 H ,s) B 

[0 045] (9) 2 - (4-^Od^>7-f;l/7$ 

y) -3- (2 -*ry n>-4 - J)i>) :/nb:t>^- 

2-b FD + ^- 1,2,3 -:/a/0 h VJjfr#=¥i/\s 

- htrx^x (3 + ) • l ,4-fcrx (^^-;ur 

^ y) ^>if>Jfi (1:1:1) 

[0046] (10) 2 - (4-^UOO^;l/7; 
-/) -3- (2- + yP>-4-^^) ^PW>1' 
2-b KP^>- 1 ,2 ,3-^PA>hy^*^>l/ 

- ht'X7X (3 + ) • 1 ,4-bX (>o^;UT 
30 ^ ?Jb) ^>-fef>^ (1:1:1) 

1 3 6 .5°C (^fe.£) 

1 H-NMR(DMSO-d & )5'ppm: 8.78(lH,d,J 
= 8Hz), 7.2-8 .0(8H,m), 6.43(lH,s), 
4 .6— 4 .8(1 H,m), 2 .1—4.2(1 7H ,m), 2. 

2 3 (1 2 H ,s)o 

[0 047] (11)2 - (4-^PO-<>7^l/7; 

y) - 3- (2-^yp>-4--Y;tO ^pc^>8- 
2-b Kn*>-- 1 ,2 ,3 -r/n/O h ir^;i/#+>/b 

40 -hW77 (3 + ) i(*'X?U^7^» (1 : 

1 :1) 

2 0 0 .0*C (^fe«£) 

1 H-NMR(DMSO-d 6 )6'ppm: 8.47(lH,d,J 
= 7.8Hz), 7 .9 1 (1 H,d,J = 7 . 4 H z), 7.7 9 
(2 H ,d, J = 8 .6 Hz), 7 . 1 -7 .6 (5 H ,m), 6.4 
0(lH,s), 4 .4-4 .6 (1 H ,m), 2.4-4.3(1 
7 H ,m)o 

[0 048] (12) 2 - (4-^PP<>^^7^ 
50 y) -3- (2- + ^P>-4-^b) 7'Pk't>i' 



IS 
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2-b Fp^>- l ,2 ,3 -y'KJ^y h 'JW^>1/ 

- h b*^;* (3 + ) • 1 - ( l - tr-* y 

5^1/) b*«^ (1:1:1) 
154.0'C 

1 H-NMR(DMSO-d 6 )5ppm: 8.33(lH,d,J 
= 8.3Hz), 7.95(lH,d,J=8.3HzX 7.8 0 
(2H,d,J=8.5Hz), 7 .5 0(2H,d,J =8 .5H 
z), 7.45(lH,t,J = 8.0Hz), 7.28(lH,d, 
J = 8.0 Hz), 7.1 8(1 H,t, J = 8.0 Hz), 6.3 
9(lH,s), 4 .4-4 .6 (1 H,mX 2.2-3.7(1 
9 H ,m), 1 .3 — 1 .7(1 2H,m) 0 
[0 049] mtbffl 1 3 

2-b Fn*v- l ,2,3 h y^ji/sF+^u 

-hb77^ (3 + ) gg#7>*^»?A&l 9 4 .4mq 

JKJrK 2- (4-^op<>i/^;1/7^) -3- 

(2 - + yp>- 4 - -f ;U) ^Pb't>I2-^W 
T ^ /xfil/XXf;b2 0 5 .QmcfDTte h>5 0 ml® 

lit, 3 2 8.5mg(D2- (4-^Pn^/>f;I/7 

5>0 - 3- (2- + ^a>-4-^^) 7 f nt^>i 
2 -^yfjV7 5 yx^jH^rJV - 2- b Fn^y 

- 1 ,2,3 -7'p^> h >JM#^>1/- b bxv* 
(3+) |gf#& (1:1) £fil£ a 

1 9 9 .5°C 

1 H-NMR(DMSO-d 6 )5ppm: 9.05(lH,s,J 
= 7. 7 Hz), 7 . 1 — 8 .0 (8 H ,m), 6.4 5(1 H, 
S ) % 4 .7-4 .9 (1 H ,m), 4 . 1 -4 . 3 (2 H ,m), 

2 . 1—3 .7(1 OH, m), 2.16(6H,s) fl 

[0050] mum i 4 

2- (4-^no<>7>{;l/7^) -3- (2-*^* 

mmt&W (mg/kq) 

44 9 



20 



30 
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* n>- 4 - 7'aW>i 3-^y^^T^^^' 

Dt';l/XXf;l2 1 4 .6mq*5ctO'2-b KD + y- 1 , 
2,3'7 , P^>h»;^*+yU^ftrx^ (3 
+ ) |§(*7>^^»)AS2 0 1 .2 4mg£ffll>SW*f 
«, HJS^J 1 3 tmmomfZil l\ 3 0 1 .8mg(£>2 
- (4-^PP^>7^;l/75 -/) -3- + 
>-4-^^) ycib*^>^ 3 -Vj**)\sT % yy'vi 
bVl/XX^^ -2-b KP+v'- 1 ,2 ,3 -7'P/O h 
y^+yU-FtXVX (3+) (1:1) 

1 9 7 .o°c (^a^) 

1 H-NMR(DMS0-4)^ppm: 9.05(lH,d,J 
= 7.7Hz), 7.2-7.9(8H,m), 6.44(1H, 
s), 4 .7-4 .9(1 H,m), 4 . 0 -4 . 3 (2 H ,m), 

2 .1—3 .7(1 OH ,m), 2.17(6H,s), 1.6 — 1. 
8 (2 H ,m) 0 

[0051] mmm. 

H.fpy -mfaftw&c -000147 %wjiMm 

(FBS) mM^^^^m^MM ( B nice! 1 a agar) t? 

7%FB Sg5»a^Vi2^^tt (Brucella br 
oth) CC^OU 3 7°C, 8 5% NO,, 1 0% C 

o 2 , 5% o 2 rn Bi%m*'m>mmm»£Ltc 0 3 
ii^ddYv-)^* 1 amAf^, mm (2 x 1 0 7 cf 

u/ml) 0 .Sml^BF^C&SU H.t'P'J-^^X 
^SiLfco 188^7-2 0 0 (2iMH) £T?aB?J* 

1 am-Mik. m&m&2 1 ag^-j^?: 
u 2mi^^n, tK<£t\ #y 

f£2 0 0 Ml£* + P-¥»tjAtf> 37°C, 85% N 

o 2 , 10% co 2 , 5% o,Tr6araiii, ffF*3 

[0 0 5 2 ] 

imi ] 

(cells/ml) 



r3> h p — ;!/ 



46 0 



1 .9 8 6 6 + 0.8 1 3 5 
2.4078+ 1.0 3 1 4 
4.3045 + 0.6 648 



(5i)mt.a. 6 isisijib^ jfft&mm^ fi im^mm 

A6 1K 31/555 ABE A6 1K 31/555 ABE 

ABF ABF 

ABG ABG 

AC D ACD 

ACJ ACJ 

ACL ACL 



(12) 



1#|HFP8-2 95 67 3 



ACS 
ACV 
ADA 



ACS 
ACV 
A DA 



oiysmm s;n as? 



B305 

fW-'WAirSF'i-K— h 2 -303^ 



